the large wounid. which was sutured up so as to b)ring its wvalls inito conitact. Ther'e was. nothing very neiw in the suturing of fistule; Mr. Lockhart-Mumlmiiery, said that he himiself had done a considerable nulber, but that thely were done in' the pre-war period.
Results of an Experimental and Histological Investigation
into Seventy-five Cases of Rectal Fistula.
By W. B. GABRIEL, M.S.
THIS investigation was undertaken with the object of ascertaining what percentage of rectal fistule was tuberculous, the proof required being the definite demonstration or isolation of the tubercle bacillus. The diagnosis of a fistula being tuberculous made on clinical grounds alone or on account of the, presence of giant cells in sections of the granulation tissue is, I think, unsatisfactory and inconclusive, and in carrying out this work my object has been to show clearly that the tubercle bacillus was present in the lesion. The cases investigated have not been picked in any way; they were taken in succession as admitted into St. Mark's Hospital for operation, cases of l)eLianal abscess being included in the series also.
METHOD OF INVESTIGATION. At first I examined the discharge from a number of cases, staining films by the Ziehl-Neelsen method. Although it is stated in books that tubercle bacilli are found in the discharge from tuberculous fistule, it was soon evident to me that this was a most unlikely way of finding the bacilli and I abandoned it.
These cases are not included in this series. I then proceeded to carry out the following two main methods of examination:
(1) By inoculation experiments.
(2) By histological methods.
(1) The inoculation of guinea-pigs with material fi;om the fistule has been done in thirty of the seventy-fiv6 cases. At operation a sterile receiver was used to collect any discharge or scraping from the fistula and as much granulation tissue as could be excised; this was cut up into small pieces witlh sterile instruments as soon afterwards as possible, and all the material-pus, scrapings, and granulation tissue-was then treated with antiformin. The antiformin macerates the tissue, and destroys all pyogenic organisms, but leaves tubercle bacilli intact and viable unless the exposure is too long: three hours is the maximum, but a much shorter period is suffioient and advisable. For the last fifteen experiments I used a modification described by Wilson [1] . The material is thoroughly ground up in a sterile mortar with fine quartz sand, which reduces the tissue to a very fine state of sub-division; the whole is then washed with 10 to 20 c.c. of sterile normal saline solution into a large test-tube. The sand and larger p)articles sink to the bottom, and the supernatant fluid, which contains the tubercle bacilli, if present, in suspension, is decanted off; to this an equal volume of 15 per centantiformin is added and allowed to act for five minutes with constant shaking or stirring. The solution is finally centrifuged, and the deposit is washed with saline solution and centrifuged alternately for half an hour. The residue is injected into the abdominal wall of a guinea-pig. After inoculation the animal is kept alive for at least six weeks, and is then killed and examined. In the infected cases direct films were made of any caseous nodules found, and sections prepared of the spleen or other organs involved. I should add that in each of these thirty cases I examined a film of the finished antiformin deposit before it was injected, and in no case did I find any tubercle bacilli in the films. That the bacilli must have been present was shown by the result of the inoculations. This affords an idea of their relative scarcity in the tissues, which accounts for the extreme difficulty in finding them in sections.
(2) Histological examination has been carried out in all of these seventvfive cases. Portions of granulation tissue were excised from the fistulae at operation, fixed in 5 per cent. formalin in saline for twelve hours, and embedded in paraffin and cut in the ordinary way. Some sections were stained with hmmatoxylin and eosin, and examined for giant cell systems; others, cut slightly thicker, were stained by a modified Ziehl-Neelsen method and searched for tubercle bacilli. Perhaps I might say a word with regard to this. The sections have an evil habit of floating off the slide after the decolorization with acid, and another trouble which I have found is that the counter-stain with methylene blue occasionally fades after a time; this I believe is due to incomplete wasting. I finally adopted the procedure advocated by Stitt [2] . The carbol-fuchsin is applied in the cold for half an hour; the stain is then poured off, and the decolorization done with 3 per cent. HCI in 50 per cent. alcohol, which takes about half a minute. The acid-alcohol is next diluted down with water and the section is very thoroughly washed with water to remove all traces of acid. The section is counter-stained with methylene blue and mounted in balsam, a No. 1 coverslip being used. It is advisable to cut and stain at least a dozen serial sections, and if the tissue looks suspicious it may be necessary to examine an indefinite number more.
For searching sections for tubercle bacilli I find that the easiest plan is to use a one-sixth objective and a x 8 eyepiece; the bacilli can be seen quite well after some practice, and the area of the section is covered more quickly than by using a one-twelfth oil-immersion lens from the beginning.
RESULTS.
The results fall into two groups: (I) Thirty cases investigated by inoculation experiments and by examination of sections; (II) Forty-five cases investigated by means of sections-only.
Group I.-Six of the thirty inoculations gave positive results, i.e., 20 per cent. Dr. Thornton of the Middlesex Hospital very kindly did this part of the work for me, and his reports on the infected animals are as follows:
"No. 34: Typical generalized tuberculosis of all organs; bacilli very numerous.
No. 35: Caseous nodules in peritoneum; miliary tubercles in spleen; many, acid-fast bacilli. No. 45: Spleen contains many miliary tubercles; many acid-fast bacilli; other organs show no lesion. No. 47: Caseous mass in peritoneum; spleen shows diffuse enlargement; liver shows several caseous areas; acid-fast bacilli numerous. No. 49: General miliary tuberculosis; lungs, spleen and liver mainly affected; all lesions show acid-fast bacilli. No. 56: Small white nodules in spleen; no other leaion." Section of this spleen shows acid-fast bacilli present in small numbers.
I have a note that in Case 34 (male, aged 49) the tubercle bacilli recovered from the guinea-pig were short, apparently bovine; in the other five cases the bacilli were long and beaded-typically human.
Five of these six positive cases were males, which agrees, I believe, with the usual opinion as to the relative frequency of tuberculous fistulae in males and females. Their ages range from 21 to 62. In the three younger subjects -aged 21, 28, 30-the fistulae complicated pulmonary tuberculosis (tubercle bacilli in sputum) and presented the appearance which is typical of a tuberculous fistula, i.e., the external opening had a discoloured, unhealthylooking margin, there was a watery discharge, no induration, and, as a rule, extensive undermining of the skin.
In the three older subjects, all males, aged 49, 54 and 62 respectively, the infection seems to have been of a different nature. They were robust, healthy-looking men with no evidence of pulmonary tuberculosis, and the fistulae did not present the characteristic appearance of a tuberculous lesion. Induration was present to a varying extent: the external openings were small, either single or multiple, but the feature to which I would attach most importance is a purplish discoloration of the skin for a varying area round the fistula, yet without any actual ulceration of the skin.
There is one point which these six cases of proved tuberculous fistule have in common, which is, that not one has healed completely. One of the younger subjects with phthisis is now in a chest hospital: the remainder are much improved in their general health, although the fistulae still discharge slightly. I should add that in these six positive cases the fistula was the only looal lesion found; there was no evidence, for instance, of there being a tuberculous proctitis with ulceration, with a fistula as a secondary complication.
The twenty-four cases which gave a negative inoculation result were clinically simple with one exception. This was a man, aged 35, who had evidence of pulmonary tuberculosis involving both apices, with. tubercle bacilli in his sputum. His fistula was thought to be tuberculous. It was operated upon twice and healed up. In the section of the granulation tissue from this case no giant cells nor tubercle bacilli are seen, and the inoculation experiment was negative. This case may be regarded as an example of a non-tuberculous fistula in a phthisical subject; unless possibly the tubercle bacilli were missed in collecting the material for inoculation, and the cure resulted from the excision of the granulation tissue and application of antiseptics, aided by the reaction following operation.
With regard to the question of giant cells, in the sections from this group, in the six positive cases well-marked giant cells are found in two cases (ages 21 and 28): they are mostly oval or round, regular in outline, with peripheral nuclei and a clear central area, and are associated with casea$ing areas in one case and with well-developed encircling layers of fibrous tissue in the other; in two cases (ages 54 and 62) a few giant cells are present, and in the remaining two cases (ages 30 and 49) they are absent. In the twenty-four negative cases giant cells are absent in twenty-two, and present in small numbers in two, the cells here being scattered, irregular in outline, with diffused nuclei. I have examined sections" stained for tubercle bacilli from the six positive cases, but have not succeeded in demonstrating the bacilli: they must be present but are very difficult to find. I must admit, however, that I have not searched so many sections as I have for the non-inoculation cases.
Group II.-I have succeeded in finding tubercle bacilli in stained sections in four of these forty-five cases, i.e., 9 per cent. The first was that of a male, aged 49, with no evidence of phthisis, who had an anterior horseshoe fistula; the skin was discoloured; there was a certain amount of induration. The fistula was laid open and healed well at the time. In sections of the granulation tissue many giant cells are seen in groups, and I show a section in which a definite tubercle bacillus is seen in the outer part of a characteristic giant cell, with a second bacillus in the interstitial tissue in the same field. I saw this patlent recently; he has a submucous track leading up the bowel anteriorly, but is in good health generally.
The second case was that of a man, aged 39, who had a fistula discharging on the right side of the anus. At operation the whole ischio-rectal fossa was found to be excavated, and it was thought to be very probably tuberculous. There were no signs of pulmonary infection. Sections of the granulation tissue show very numerous collections of large giant cells, and I have found three tubercle bacilli, singly, inside giant cells (section shown). This case was operated upon in August, last year, and at present appears to have healed. His general health is good, and he is doing his work as a blacksmith.
I show the sections from the other two cases demonstrating the tubercle bacilli inside giant cells. One of the sections (No. 64) shows two tubercle bacilli in the outer part of a giant cell, and I have put this section under a one-sixth objective to show their visibility under this power. I need not describe these cases in detail; they were both males, aged 18, with definite pulmonary tuberculosis, and the fistule were clinically tuberculous.
The giant cells from these four positive cases are large, and show the clear central area which is commonly regarded as typical of the tuberculous giant cell. In one of the sections a tubercle bacillus was seen inside a large oval giant cell which had diffused nuclei: the next serial section showed the same giant cell with the nuclei beginning to be arranged peripherally, showing that the first section had evidently just cut the outer margin of the cell. In considering this feature, therefore, in a section the average appearance must be estimated. Another useful point, I think, is the presence of groups of polymorphs in relation to giant cells. One finds these collections of polymorphs frequently in sections of spleens from infected guinea-pigs, and I have found exactly the same appearance in sections of proved tuberculous granulation tissue, but never in non-tuberculous fistulhe even where giant cells were present. I show one rather remarkable section; it was from a man, aged 29, who who had a short, superficial fistula clearly simple in character, which has healed well. The section shows large numbers of large giant cells. I have examined numerous sections for tubercle bacilli, but have found none. No macroscopic foreign body was found at operation in this case, but the only explanation that I can offer is that these cells are foreign body giant cells.
They are found irregularly throughout the section and their nuclei are mostly diffused, but a certain number of cells are seen with peripheral nuclei and clear or necrotic centres.
Of the remaining forty cases, in two the fistule were. suspicious, and sections show giant cells, but I have been unable to find tubercle bacilli in them. The rest were clinically simple; a few small giant cells to which I attach no significance were found in six, and in the remainder they were completely absent.
Of these seventy-five cases, ten had definite pulmonary tuberculosis-i.e., 13 per cent. This agrees with Mr. Swinford Edwards' statement that 12 per cent. of fistulous patients have phthisis, and with Harrison Cripps' estimate of 10 to 15 per cent.
No particular variety of fistula has been found to predominate among the positive cases; there was only one anterior horseshoe fistula. In the following table the positive cases are arranged in the order of age. The first five cases, ages 18 to 30, had active pulmonary tuberculosis; the second five cases had no evidence of lung involvement, and the question is whether or not in these cases the fistula resulted from a primary tuberculous infection. This is a difficult matter to decide; there was nothing in the histories to indicate that there had been former lung trouble, and all one can say is that in these cases the fistula was a proved tuberculous lesion, and that evidence of other foci was wanting. (2) In adults without evidence of phthisis the most reasonable method of treating a suspicious fistula if it is not too extensive, on the supposition that if tuberculous the infection may be primary, would seem to be excision of the infected granulation tissue, thorough swabbing with antiseptics and primary suture, This method would give the tissues the best opportunity of dealing witl any bacilli left behind.
CONCLUSIONS.
(1) In tuberculous fistulse the tubercle bacilli are very few in numbers, and are most certainly demonstrated by concentration with antiformin and by inoculation into guinea-pigs. By this method I have proved 20 per cent. of fistulm to be tuberculous (six out of thirty).
(2) Tubercle bacilli may be found in stained sections of the fistulous granulation tissue, most likely places being inside, or in the region of giant cells. The sections should be cut moderately thick. By this means I have proved 9 per cent. of fistulw, to be tuberculous (four out of forty-five). The bacilli are so scarce that a negative finding is valueless until many sections have been examined.
(3) Other-methods of demonstrating the bacilli are: (a) Examination of films of the. prepared antiformin deposit; this proved negative in the thirty cases that I examined; (b) culturing the antiformin deposit on special media such as Dorset's, or the medium recommended by Wilson. I have had no experience of this.
(4) If histological examination only is carried out, and if no tubercle bacilli are found in sections a consideration of giant cells can only give a presumptive diagnosis.. The presence of groups of large oval or round giant cells with peripheral nuclei, especially if associated with caseating areas, collections of polymorphs or well-marked fibrous tissue capsules, is in favour of the tissue being tuberculous.' The absence of giant cells does not exclude the possibility of the tissue being tuberculous.
(5) Clinically, tuberculous fistulw present their characteristic appearance best in subjects under 30. In older subjects the fistulwe are frequently not so characteristic, and are not so usually complicated with active pulmonary tuberculosis.
The question which remains for discussion is whether it would be advisable to investigate fistula cases by the inoculation method as a routine. From the scientific point of view the establishment of an accurate diagnosis and a criticism of end-results over a large series of cases is most desirable. From a practical point of view, in cases which are clearly simple in character, and in cases obviously tuberculous in young subjects, the experienced eye and finger will be able to give an. accurate diagnosis and prognosis. But it is in the doubtful case of an adult, say between 40 and 60, in which the fistula looks a little suspicious, that a definite positive or negative experiment would be appreciated in giving a prognosis as to cure.
In conclusion I wish to express my thanks to my seniors at St. Mark's Hospital for their help in collecting material for this investigation, to Professor C. H. Browning for his advice, and to Dr. Thornton of the Middlesex Hospital for so kindly doing the actual experimental part for me. REFERENCES. 11J WIn.sox, B3rii. M11ed. Joitu. 1920, i, p. 146. [2] STITT, " Practical Bacteriology," 1916.
